Abstract. Metal matrix composite (MMC) is a combination of two or more materials using metal as a matrix. In this paper we used brass as the matrix and fly ash as for the particle. The fly ash used is fly ash which is produced from coal combustion in the Paiton power plant. Fly ash composition in the MMC are 5% and 10%. The MMC was produced with gas furnace. Heat tratment to MMC was done at 350 and 400 C.Hard testing process, tensile test and impack test are carried out at MMC before heat treatment and after heat treatment. From the test results showed an increase in hardness, tensile strength and impact test showed the heat treatment process at a temperature of 350 C. Heat treatment at a temperature of 400 C does not improve the mechanical properties of MMC
Introduction
Composite is material consits of two or more different phases or materials [1] [2]. One material used as a matrix while the others material as a reinforcement. The materials for the matrix are metals [3] [4] [5] [6] , ceramics [7] and polymers [8] [9] .
Metal composite matrix (MMC) is a composite that uses metal as a matrix. MMC is a combination of two or more materials have a combination of mechanical properties between these phase/materials [1] . Metals has lower strength than the reinforced material but the metal has ductility higher than the reincorced material. This combination make the MMC has ductility but has higher strength tahn the matrix (metals) [10] .
The mechanical properties of the MMC are affected by matrices types (metal types) [11] [12] [13] , reinforcing particles and bonds between the matrix and the reinforcing particles [14] [15] . Generally, high strength metals resulting high strength MMC, but these depend on the properties of particles and bonds between the matrix and the particle.
Mechanical properties of MMC can be modified by heat treatment [16] . Heat treatment on metal will change the microstructure and mechanical properties, the Heat treatment can increasing or decrease the mechanical properties of metals, depend on the purpose of the heat treatment. On MMC the heat treatment intended to increasing the mechanical properties of MMC [17] .
In this research, research on the effect of temperature and holding time for mechanical properties of brass MMC
Material and Methodes
The Metal used for matrix in this MMC research is technical brass, the brass composition was: The reinforcing particles used are coal burning ash residue. Fly ash is obtained from PLTU Paiton, Probolinggo -Jawa timur. The composition of the fly ash is as follows The casting process was done by using furnace with LPG fuel and without protective gas. Th fly ash added to the furnace when the brass molten, after added of fly ash the mixture of them mixed using mechanical stirer. The stirer has rotation speed 500 rpm. The liguid metal (MMC) pouring the mold at temperatur 1100 C (Figure 1) . The mould used for this research are made from low carbon steel. The result of MMC casting can be seen in figure 2.
Fig. 1. MMC Pouring in the Metal Mold

Fig. 2. MMC from Casting Process
After the MMC molding process is cut with a length of 10 mm, while the width and height according to the metal mold used. After the hardness was measured using the Rockwell-B method with a 10 kgf minor load and a major load of 100 kgs and a duration of 15 seconds indentation.
Fig. 3. Hardness Test Sample
The tensile test process is performed using ASTM-E-8 standars. The size of the test speciments can be seen figure 3. The Impack test was done with ASTM E23 -16b standart.
The heat treatment process was done by using electric resistance furnace, this furnace nit using protective gas. MMC was heated at 350, 400 and 450 C while the holding time was 30 minutes and followed by quench with water.
Result and Discussion
The hardness testing result for the MMC can be seen in Figure 5 . The hardness of MMC higher than the brass, the highest harness of MMC is happen in MMC with fly ash 5%, at MMC with 10% fly ash the hardness slightly decrease. Heat treatment of MMC increases tensile strength, highest tensile strength increase at 350 C heating. Higher heating of mechanical properties is still inferior to brass without the addition of fly ash, therefore in subsequent processes no testing is done.
Heat treatment on improving the ductility of MMC especially at fly ash 5 and 10%. The ductility of MMC heat treated at 400 C is equal to untreated MMC. Material toughness is the ability of materials to absorb energy before the material is broken. Material has high impact energy steel has tough properties, the MMC with fly ash 5 % has highest impact energy compare to brass and MMC with 10% fly ash. The increasing impact energy caused by combination of high tensile strength and ductility of materials. The combination of these two properties causes the material to be more tougher.
Fig. 12. Effect Heat treatment to Impact Energy
Heat treatment at 350 C increasing the impact energy of MMC. The increasing of impact nergy caused by increasing of hardness and elongation of MMC. The increasing of hardness and elogation of MMC caused by microstructure change [18] . The Effect of heat treatment of MMC matrix brass and fly ash to microstructure must be invetigated in the future research.
Conclusion
Heat treatment process to MMC at 350 increasing hardness, tensile strengh and Impact stengrh. Heat treatment at 400 C not affected to mechanical properties of MMC.
